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Microarchitecture

The Intel Broadwell processor incorporated into the Pleiades cluster is the 14-core E5-2680v4
model with a clock speed of 2.4 GHz. As the 14 nanometer (nm) die shrink of the Haswell
microarchitecture, the Broadwell processor uses less power and is more efficient than the
Haswell processor.

Instruction Sets

Like the Haswell processor, Broadwell supports single instruction, multiple data (SIMD)
instruction sets, including several generations of Streaming SIMD Extensions (SSE, SSE2, SSE3,
Supplemental SSE3, and SSE4), Advanced Encryption Standard (AES), and Advanced Vector
Extensions (AVX and AVX2). Broadwell also supports some new instruction sets, including the
Multi-Precision Add-Carry Instruction Extensions (ADX) for arbitrary-precision integer operations.

For information about AVX2 features and compiler support, see Haswell Processors.

Hyperthreading

Hyperthreading is turned ON.

Turbo Boost

Turbo Boost is turned ON.
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Memory Subsystems

The memory hierarchy of Broadwell is as follows:

L1 instruction cache: 32 KB, private to each core• 
L1 data cache: 32 KB, private to each core• 
L2 cache: 256 KB, private to each core• 
L3 cache: 35 MB, shared by 14 cores in each socket• 
Memory: 64 GB per socket, total of 128 GB per node• 

The Broadwell nodes are equipped with 2,400 MHz DDR4 memory to provide higher memory
bandwidth. There are four memory channels per socket. Each channel can be connected with a
maximum of two memory DIMMs. Of the eight memory DIMM slots for each socket, four are
populated with 16-GB error correcting code (ECC)-registered DDR4 memory, for a total of 64 GB
per socket. With two sockets in a node, the total memory per node is 128 GB.

Connecting the two sockets are two Intel QPI links running at a speed of 9.6 gigatransfers per
second (GT/s). Each link contains separate lanes for the two directions. The total bandwidth (2
links x 2 directions) is 38.4 GB/sec.

Network Subsystem

The network subsystem of the Broadwell nodes is the same as that of the Haswell nodes, as
shown in the following diagram. Each Broadwell node is equipped with two PCI Express (PCIe)
interfaces (one from each socket). One PCIe interface is connected to the ib0 InfiniBand (IB)
fabric via a single-port, four-lane, Fourteen Data Rate (4X FDR) host channel adapter (HCA), in a
dual single-port FDR IB mezzanine card. The other PCIe interface is connected to the ib1 fabric
via another single-port 4x FDR HCA in the same mezzanine card.
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